The Filamin 1 gene (FLN1) is required for locomotion of many cell types. The Filamin 1 has been related with neuronal migration disorders (NMD) and inherited epilepsies. High-level expression of FLN1 in the developing cortex is required for neuronal migration to the cortex, and is essential for embryogenesis. The epilepsies and bipolar disorder (BD) have some genetic and clinical similarities suggesting tht NMD may be involved in BD pathogenesis. A strategy to test this hypothesis would be to compare the structure of the filamin-1 gene and its regulatory regions in case-control studies of BD. The use of neuroimaging techniques and histopathological studies are other possible approaches.
MILLENNIUM ARTICLE
Is there an evolutionary mismatch between the normal physiology of the human dopaminergic system and current environmental conditions in industrialized countries? L Pani A theory known as 'evolutionary mismatch' hypothesizes: the current environmental conditions being completely different from those in which the human central nervous system evolved, a causal relationship must exist between evolutionary-new environmental factors and the physiological ability of the human central nervous system to process such stimuli, with an expected increase in specific psychiatric disorders. Accordingly, the use of psychotropic medication in outpatient medical practice increased dramatically during the last 10 years, especially in industrialized countries. Current views on the evolutionary mismatch theory lack, however, any attempts to define which brain areas or neuronal circuits should be mostly involved in coding such misevolved traits. In this respect the mescocorticolimbic dopaminergic circuits that motivate and coordinate the functions of higher brain areas are involved in more complex integrative functions than previously assumed. These systems make animals intensely interested in exploring the world around them, but by the same means they also make them susceptible to the environmental stimuli that have been sought and consumed. In the present paper the author argues that some mental disorders may have deep roots in the evolutionary mismatch between the normal physiology of the mesocorticolimbic dopaminergic system and the current environmental conditions in affluent societies.
IMMEDIATE COMMUNICATIONS
Leptin suppresses semi-starvation induced hyperactivity in rats: implications for anorexia nervosa C Exner, J Hebebrand, H Remschmidt, C Wewetzer, A Ziegler, S Herpertz, U Schweiger, WF Blum, G Preibisch, G Heldmaier, M Klingenspor We investigated whether semi-starvation induced hyperactivity (SIH), occurring in rodents upon caloric restriction, is triggered by the decline in leptin secretion associated with food restriction. In rats we found that leptin treatment can prevent the development of SIH in response to food restriction and rescue rats which had already developed SIH. Because SIH has been viewed as a model for anorexia nervosa we assessed subjective ratings of motor restlessness in patients with this eating disorder. In the emaciated state hypoleptinemic patients ranked their motor restlessness higher than upon attainment of their maximal leptin level during inpatient treatment. Thus, hypoleptinemia might also contribute to the hyperactivity frequently associated with anorexia nervosa.
Anxiety in healthy humans is associated with orbital frontal chemistry ID Grachev, AV Apkarian
The study examines relationships between regional brain chemistry (as identified by localized in vivo proton magnetic resonance spectroscopy) and anxiety (as measured by the State-Trait Anxiety Inventory) in healthy subjects. Analysis of variance showed a relationship between anxiety and chemical composition of orbital frontal cortex (OFC), with high anxiety subjects demonstrating an increase in overall chemical concentrations within OFC as compared to the lower anxiety group. Other brain regions, including cingulate, showed no detectable anxiety dependence. The combination of the state and trait anxiety was highly correlated with the concentration of OFC chemicals, and NAcetyl aspartate in OFC was identified as the strongest chemical marker for anxiety. The results provide direct evidence that the OFC chemistry is associated with anxiety in healthy humans. The method can be used as a neuroimaging/behavioral tool for documentation of OFC chemistry changes in relation to anxiety per se and anxiety disorders. The authors introduced a new genotyping method, fluorescence response energy transfer-based melting curve analysis on the LightCycler, for the analysis of the gene DUSP6 (dual specificity MAP kinase phosphatase 6), in affective disorder patients. An association analysis using a TϾG polymorphism that gives rise to a missense mutation (Leu114Val) showed no evidence for a significant disease-causing effect in Japanese unipolars and bipolars. However, this study demonstrated that melting curve analysis on the LightCycler is an accurate, rapid and robust method for discriminating genotypes from biallelic markers. This strategy has the potential for use in high throughput scanning for and genotyping of single nucleotide polymorphisms (SNPs).
ORIGINAL RESEARCH ARTICLES

Sequence and genomic organization of the human Gprotein Golf␣ gene (GNAL) on chromosome 18p11, a susceptibility region for bipolar disorder and schizophrenia
Golf␣ is a member of the G protein family, which plays a crucial role in the transduction of many extracellular signals. In addition to olfactory neuroepithelium, Golf␣ is expressed in other tissues and in other regions of the brain, such as basal ganglia. Human Golf␣ gene (GNAL) is located on the short arm of chromosome 18 in a region that has been linked to bipolar disorder and schizophrenia. The authors have identified the genomic organization of the human GNAL gene and about 32 000 base pairs of the gene. A putative promoter region, polyadenylation sites and mRNA expression in different regions of the brain are also reported. In addition, one highly informative dinucleotide repeat was found in intron 5 of GNAL. These results provide essential information for further studies of the GNAL locus and its putative role in the etiology of bipolar disorder and schizophrenia. There is strong evidence that human chromosome 18q21 contains a susceptibility locus for bipolar disorder, a severe psychiatric condition characterized by recurrent episodes of mania and depression. This manuscript reports on the systematic identification of genes in the 18q21 region using the technique called exon trapping. In this method DNA fragments are 'trapped' by taking advantage of sequences that identify the beginnings and ends of blocks of coding regions (exons) in the genes. This report describes the isolation of 285 unique exons and contributes significantly to the transcript map of 18q21. These exons will also be useful as probes to identify the entire protein coding regions, and will provide molecular validation of the emerging human sequence database to characterize genes.
Increased cerebrospinal fluid levels of neurotrophin 3 (NT-3) in elderly patients with major depression C Hock, K Heese, F Mü ller-Spahn, P Huber, W Riesen, RM Nitsch, U Otten
Neurotrophin 3 (NT-3) was shown to prevent the death of adult central noradrenergic neurons in vivo, a neuronal population which is associated with the pathophysiology of major depression. The authors found markedly and significantly elevated cerebrospinal fluid (CSF) levels of NT-3 in elderly patients with major depression, as compared to both patients with Alzheimer's disease and mentally healthy control subjects. Increased CSF levels of NT-3 may indicate a disturbance of the central noradrenergic system in patients with DE. They conclude that NT-3 may constitute a biochemical candidate marker for clinical diagnosis and for the evaluation of therapeutic strategies in DE. Cumulative data suggest depression in adulthood being connected to reduced availability of brain serotonin while the role of dopamine remains less specific. Prospective studies have shown a continuity of depressive episodes from childhood to adulthood. The object of this study was to examine whether alterations in brain serotonin and/or dopamine transporter levels are already present in depressive children and adolescents. The authors examined 41 drug-naive patients (aged 7-17) by (SPET) using [ 123 I]␤-CIT as a tracer for monoamine transporters. The series were divided into groups with depression present (31) and no depression present (10). In this study, the depressive child and adolescent patients had significantly higher serotonin transporter availability (PϽ0.02) in the hypothalamic/midbrain area. Age did not correlate to the hypothalamic/midbrain serotonin transporter availability. No significant difference in dopamine transporter availability in striatum was found between the depressive and the non-depressive children and adolescents. Attention deficit hyperactivity disorder (ADHD) is a common childhood onset psychiatric condition, characterized by marked and pervasive inattention, overactivity and impulsiveness. ADHD is known to aggregate within families and evidence provided by twin and adoption research suggests a strong genetic component to ADHD. Positive associations with the 480-bp allele of DAT1 and allele 7 of DRD4 have now been independently replicated, however other studies have failed to find support for these findings. The authors examined the previously reported DAT1 and DRD4 polymorphisms in a well-characterized sample of 137 children with ADHD, using family-based and case control approaches. These results indicate no evidence of association with the DAT1 480-bp allele, despite a sample size that has over 80% power to detect a previously reported effect size. For DRD4, they reported a significant increase in allele 7 amongst ADHD probands and their parents, compared to ethnically matched controls. Negative TDT results for DRD4 are discussed further.
Evidence for linkage of a tandem duplication polymorphism upstream of the dopamine D4 receptor gene (DRD4) with attention deficit hyperactivity disorder (ADHD) JT McCracken, SL Smalley, JJ McGough, L Crawford, M Del'Homme, R Cantor, A Liu, SF Nelson
Attention deficit hyperactivity disorder (ADHD) is a common childhood-onset neurodevelopmental disorder. Evidence from family studies suggests that risk for ADHD is partly inherited. Several studies have identified a link between a specific variant in a gene which leads to a change in the protein structure of the dopamine 4 receptor gene (DRD4) with ADHD. However, several other types of gene changes within DRD4 have been identified that could also contribute to risk for ADHD. Recently, another common variant of the DRD4 gene has been described involving a repeated element which precedes the portion of the gene which determines the protein structure. In this report, we describe results of analysis of this new DRD4 gene variant in a large sample of children with ADHD and their parents. Results showed a significant excess number of the gene variant transmitted with ADHD from parents. These data add further support for the role of variations in the DRD4 gene as contributors to increased risk for ADHD.
Molecular Psychiatry
Evidence for the serotonin HTR2A and HTR1B receptor genes as susceptibility factors in attention deficit hyperactivity disorder (ADHD) JF Quist, CL Barr, R Schachar, W Roberts, M Malone, R Tannock, VS Basile, J Beitchman, JL Kennedy Mounting evidence from animal and human studies suggests a role for serotonin in mediating behavior symptomatic of ADHD and it is recognized that serotonin neurotransmission functionally regulates dopamine activity, modulated in part by the serotonin 2A receptors (5-HT2A). Defects in the serotonin 2A receptor gene, therefore, may indirectly modify dopamine function leading to behavioural change. Using a familybased association approach, the present study assesses for non-random transmission of alleles from parents to ADHD children at the T102C and His 452 Tyr polymorphisms within the serotonin 2A gene. Results indicate preferential transmission of the 452 Tyr allele to the affected child that may be important given that this variant has been shown to alter the functionality of the receptor. This result suggests that the HTR2A gene may be a risk factor for ADHD, providing evidence for the involvement of at least one other neurotransmitter system in the neurobiology of ADHD.
Association of a functional polymorphism of the serotonin transporter gene with anxiety-related temperament and behavior problems in children: a longitudinal study from infancy to the mid-teens AF Jorm, M Prior, A Sanson, D Smart, Z Yhang, S Easteal
A functional polymorphism in the regulatory region of the serotonin transporter gene has been reported to be associated with anxiety-related traits. Because allelic associations may be specific to particular stages of development, the authors attempted to replicate this finding in a study involving 660 children who have been studied over time from age 4-8 months to 15-16 years. These children have been assessed for temperament, behavior problems and symptoms of anxiety and depression. Some associations with anxiety-related measures were found to emerge at adolescence, but these were opposite in direction with earlier work. Nevertheless, the study illustrates the value of a developmental perspective in association studies.
Attention-deficit hyperactivity disorder and the gene for the dopamine D5 receptor CL Barr, KG Wigg, Y Feng, G Zai, M Malone, W Roberts, R Schachar, R Tannock, JL Kennedy A recent study has suggested a possible association of a polymorphism near the dopamine D5 receptor gene (DRD5) and attention-deficit hyperactivity disorder. The polymorphism studied was a (CA)n repeat located in the cosmid containing the D5 receptor gene and the allele that was reported to be associated with attentiondeficit hyperactivity disorder (ADHD) was the 148-bp allele. In this study we sought to replicate this finding in a sample of 92 families ascertained through a child with ADHD. We observed a trend for this allele to be transmitted to the ADHD children, but this was not significant. We did observe biased transmission of two other alleles, the 136-bp allele and the 146-bp allele. For these two alleles the bias was for these two alleles not to be transmitted to the ADHD children. The number of informative transmissions for these two alleles was small, therefore it would be premature to make any conclusions from our study concerning the role of DRD5 in ADHD.
The high affinity neurotensin receptor gene (NTSR1): comparative sequencing and association studies in schizophrenia J Austin, P Buckland, AG Cardno, N Williams, G Spurlock, B Hoogendoorn, S Zammit, G Jones, R Sanders, L Jones, G McCarthy, NJ Bray, P McGuffin, MJ Owen, MC O'Donovan The high affinity neurotensin receptor (NTSR1) and its ligand neurotensin (NTS) are thought to be involved in regulating dopaminergic neurotransmission. As the leading hypothesis of the origins of schizophrenia involves dysfunctional dopaminergic neurotransmission, NTS and NTSR1 have been proposed as candidate genes for this disorder. Molecular analysis of NTS has suggested that variants in this gene do not contribute to susceptibility to schizophrenia, but a recent study reported association between schizophrenia and a genetic marker close to NTSR1. In this study, the authors have sought to examine the role of NTSR1 in schizophrenia by searching for DNA variation in the gene encoding NTSR1 in subjects with schizophrenia. The authors detected 14 novel sequence variants in NTSR1 but none of those tested showed evidence for association with schizophrenia. Therefore, it is concluded that genetic variation in NTSR1 is unlikely to make a major contribution to susceptibility to schizophrenia.
Brain derived neurotrophic factor (BDNF) gene variants association with age at onset and therapeutic response in schizophrenia MO Krebs, O Guillin, MC Bourdel, JC Schwartz, JP Olie, MF Poirier, P Sokoloff Schizophrenia is a heterogeneous disease with a possible neurodevelopmental origin. BDNF is involved in the neurodevelopment and plasticity of the mesolimbic dopaminergic system, involved in antipsychotic drug effects. The authors studied a dinucleotide repeat polymorphism of the BDNF gene in French Caucasian schizophrenic patients compared to controls. They found a significant excess of the group of 172-176 bp alleles in patients with an age at onset later than 25 years and in neuroleptic responding patients, but not in the whole group of schizophrenic patients. These results suggest an association of BDNF gene variants with developmental phenotypic features in schizophrenia. In addition, the association with BDNF gene variants with good treatment responding was found independent from the association in the same sample with the dopamine D3 receptor BalI gene polymorphism. Since BDNF controls DRD3 gene expression, these results suggest an independent contribution of each gene to a treatment-sensitive form of schizophrenia.
Analysis of the disease risk loci DXS1047 polymorphism in Alzheimer Brazilian patients AL Nishimura, JRM Oliveira, SR Matioli, PR BritoMarques, VS Bahia, R Nitrini, M Zatz
Alzheimer's disease (AD) is a disorder characterized by a progressive deterioration in memory and other cognitive functions. Late onset AD (LOAD) is a genetically complex disorder involving several susceptibility genes. The identification of such genes is very important for enhancing our comprehension of the underlying pathological mechanisms and future treatments. The ⑀4 allele of the APOE gene has been reported worldwide as a risk factor associated with LOAD. A polymorphism linked to the serotonin transporter gene was also more frequently associated with European and Brazilian LOAD patients. Recently, allelic associations with LOAD were reported for five other loci, the most significant for the X-linked DXS1047 locus. The present study, in Brazilian LOAD patients, supports the hypothesis that the DXS1047 locus may be genetically linked to a putative important locus for LOAD, but other studies are warranted before assigning this marker with the risk per se.
